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MNOACHUTEJIbHAA SAMNNCKA

Pabouas mporpamma yueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHaIH3a»
6a3oBoro ypoBHa ans oOyuwatomuxcst 10 kimacca pa3zpaboraHa Ha ocHoBe PDeneparabHOro
TOCYAapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro oouiero obpa3oBaHUs, C Yy4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBbIX K MaTeMAaTHYECKOMY OOpa3oBaHUIO, U
TpaguIMi pOCCHIiCKOro oOpa3zoBanus. Peamm3anuss mporpamMMbl 00eclieuMBaeT OBJaJCHHE
KJIFOYEBBIMM KOMIIETEHLMSAMH, COCTABISIOIIMMU OCHOBY JUI CaMOpa3BUTHUS U HENPEPHIBHOIO
00pa3oBaHus, EIOCTHOCTh OOMIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATENBHOIO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

LENN N3YHEHUNA YHEBHOIO KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOrO aHadu3a» SBIAETCS OJHUM M3 Hauboiee
3HAUYMMBIX B MIpOrpaMMe CTapUIei IIKOJIbl, IOCKOJIbKY, C OJHON CTOPOHBI, OH OOECIEeunBaET
MHCTPYMEHTANbHYIO 0a3y Uid W3Y4eHHs] BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JpYyrou
CTOPOHBI, (QOpPMHPYET JIOTHYECKOe W aOCTpaKkTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOOXOUMOM JUIsI OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax paHHOro Kypca yyaiiuecs OBJIaJIeBal0T YHUBEPCAIbHBIM 3bIKOM COBPEMEHHOM HAayKH,
KoTopasi GopMyIUPYET CBOM JOCTHKEHUS B MaTeMaTUYECKOM opme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY JUISl YCHEIIHOIO
OBJIAJICHUS] 3aKOHaMHM (U3UKH, XUMHUU, OWOJIOTUM, TOHUMAaHHUS OCHOBHBIX TEHJICHIUI
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HMCIOJIb30BaTh UX B IOBCEIHEBHOW XKU3HU. B TOXKE
BpEeMsl OBJIa/ICHUE aOCTPaKTHBIMU U JIOTUYECKU CTPOTMMHU MAaT€MaTUYECKUMHU KOHCTPYKLMSIMU
pa3BUBaeT yMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HCTHUHHOCTb YTBEPKACHMS,
UCIMOJIb30BaTh O0OOIIEHHE M KOHKPETH3aluio, abCTparMpoBaHUWE M aHAJIOTHI0, (HOpMUpPYET
KpeaTUBHOE U KPUTHYECKOE MbIIIeHHE. B Xoe n3ydenus anreOpbl 1 Hadajl MaTeMaTUYeCcKOro
aHaJn3a B CTapLIed IIKOJIE ydalllhecs MOJy4YaroT HOBBIM ONBIT PELIECHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEJILHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENeH  pealbHbIX CHUTyallMd U
WHTEpPOpPETAlMM TOJYYEHHBIX PEIICHUM, 3HAKOMATCS C NOpUMEPAMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEl B NpUpOJIe, HayKe U B HMCKYCCTBE, C BbLIAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obnamaer 3HaYUTENbHBIM BOCHHUTATEIbHBIM IMOTEHIMAIOM, KOTOPBIM peanu3yercs
Kak yepe3 yueOHbII MaTepual, cnocoOCTBYOLMH (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
Tak ©W 4epe3 crneuupuKky yueOHOH JACSATENBHOCTH, TpeOyromel CcaMOCTOSTEIHHOCTH,
AKKypaTHOCTH, TMPOAOKUTENIbHOW KOHLUEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 3a
MTOJIyYEHHBIN pe3ysbTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTEeMaTUYeCKOrO aHaln3a JIeXKHUT
JeSTeIbHOCTHBIN MPUHIUI O0yYeHUSI.

CrpykTypa Kypca «AnreOpa 1 Hadyajga MaTeMaTHYeCKOro aHaJIN3a» BKIIIOYAET CIIETyIOIue
coJlep’KaTeIbHO-METOANYeCcKre JHUHUM: «Uucna U BelUUCIHEHUS», «DyHKuMu U rpaduxm»,
«YpaBHEeHUsI U HepaBeHCTBa», «Hauana mMaremarnueckoro aHaianza», «MHOXKeCTBA U JOTHUKA.
Bce ocHOBHBIE conep)kKaTeabHO-METOUYECKHE JUHUHM W3Y4aroTCsl Ha MPOTSHKEHMHM ABYX JIET
o0y4yeHHs B cTapllei LIKoJe, eCTECTBEHHO IOMOJHsSA ApYr Jpyra M IOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH U pazfenaMu. JlaHHBIM Kypc SBISE€TCS HWHTETPAaTUBHBIM, IOCKOJIBKY
oObenuHseT B cebe coiepkaHHE HECKOJIbKMX MaTeMaTHYeCKUX AMCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKHUI aHaIu3, TeopHst MHOXKeCTB U 1p. [1o Mepe Toro kak ydamuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYeCKHM allaparoM, y HHUX I[OCIeI0BaTeIbHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI0 MOJENb peallbHOMN



CUTYalluM, MPUMEHATh 3HAHU, MOJyYeHHBbIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO
aHaJIM3ay, A PELIEHUS CaMOCTOSTEIbHO C(OpMYIHpOBAaHHOW MaTeMaTHYECKOW 3ajgadd, a
3aTeM UHTEPIPETUPOBATH MOJTYYEHHbIN pe3ysbTar.

CogepxxarenpHO-MeTOIMUYECKass  JUHUSA — «Yucma W BBIYMCIIEHUS» — 3aBEpIIAET
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMHUPOBAHUIO MPOYHBIX
BBIYUCIIUTEIFHBIX HABBIKOB, BKJIIOYAIOLINX B CE0s MCIOJIB30BAHUE PA3JIMYHBIX (OPM 3alUCH
JEHCTBUTEIILHOTO YHUCJIA, YMEHHE pALMOHAIBHO BBIIOJHATh JACHCTBUS C HHUMH, J€laTh
OPUKHUIKY, OIIGHWBaTh pe3ynbTar. OOydaromecs TMOJNy4arOT HAaBBIKM MPUOIMIKEHHBIX
BBIUMCJICHHUM, BBINIOJHEHUS JNEWCTBUH C YMCIaMM, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
MCII0JIb30BaHUsl MATEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUH.

Jluaus «YpaBHEHUST M HEPABEHCTBA» pealU3yeTcsl Ha MPOTSHKEHUUM BCEro OOydeHUs B
CTapuIeil WIKOJIe, IIOCKOJIbKY B KaXJIOM pas3zeiie IpOorpaMMbl IPEAYCMOTPEHO pELICHHUE
COOTBETCTBYIOIIKX 3aAa4. OOy4aromuyecs: OBJIaJeBalOT Pa3IMYHBIMU METOIAMHU PEIICHUS EIIbIX,
palMoOHATBFHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTEM. [loayueHHbIe yMEHUs UCIIONb3YIOTCSA MIPU MCCIIEJOBAaHUU
(GYHKIMI C TOMOIIbIO IMPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJad Ha HaX0XJEHue
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
ceOs1 Takke (QOpPMHpPOBAHME YMEHHUH BBINONHATH PacuéThl MO Qopmynam, Mpeodpa3zoBaHuUs
LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUUYECKHUX BBIPAKECHMM, a TakKke
BBIPQXECHUM, coJepKalMX creneHu u jorapudmsl. brnarogaps usyueHuro anreOpanyueckoro
MaTepuaina MPOUCXOIUT JalbHEeNIee pa3BUTHE aTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIIICHUS
ydamuxcsi, (OPMHUPYIOTCS HABBIKH JCAYKTUBHBIX PACCYXICHUH, PaOOTBl C CHMBOJIbHBIMHU
dbopMamu, TpeaCcCTaBICHUs 3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PELICHHUS MPAKTHYECKUX M €CTECTBEHHO-
Hay4HbIX 33]1a4, HAaIJISIIHO JJIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

CopepxarenbHo-MeToanuYecKass TUHUS «DyHKUMU U rpaduKu» TECHO NEpeIieTaeTcs ¢
JPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIENOBATEIbHOCTD
u3ydeHuss wmatepuana. V3ydueHwe CTENeHHOH, TMOKa3aTeNbHOW, JIoTapuPMUUeckol u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOMCTB M TpauKOB, MCIOJIb30BaHME (QYHKIUN s
pelieHns 3ajad U3 APYrux Y4eOHbIX IMPEeIMETOB M pealbHOM JKM3HM TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C pellIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu sToM Gosblioe
BHUMaHue yjensiercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEIMYMHAMH, UCCIEIOBAaTh TMOJIY4YeHHbIE (YHKIHUU, CTPOUTh UX TpaduKu.
Marepuan 3TOW cojepKaTelbHON JMHMM HalleJleH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
NO3BOJISIOIINX  BBIpAXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHoi  (opme:
aHAJTMTUYECKOM, Tpadudyeckoil U cioBecHOW. FEro wu3ydeHne CcrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUsS, CIIOCOOHOCTM K  OOOOIIEHUI0 U KOHKPETH3alHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas 1nuHusA «Havana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTU4eCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHbBIX 00yJaroummcs, y
KOTOPBIX MOSIBJISIETCS BO3MOXXHOCTh MCCIIEIOBATh U CTPOUTH IpaduKu (QYHKIMN, OTPEENITh UX
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs IpoleccoB. JlaHHas coaepxaTeinbHas JIMHUS OTKpPBHIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHHSI MaTeMaTHUYECKUX MOJIeJe peaJbHBIX CHUTyallui, HaXO0KIeHUs
HAaWIy4llero peHIeHHs] B NPUKIAIHBIX, B TOM YHCJIE COLMAIBLHO-KOHOMHMYECKHX, 3ajayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHajlh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (POPMHPOBAHUIO YMEHUH DPACHO3HABATH
MPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecss y3HaAIOT O
BBIJIAIOLIUXCSl PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKU KaKk HayKu, M HUX
aBTOpax.



CopnepxaTenpHO-METOANYECKAs TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM ITOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE ITPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpelaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMINI
BCE pasleibl MAaTeMATHKM W €€ IPWIOKECHHWH, OHU CBS3BIBAIOT DPa3Hble MaTeMaTHYECKUE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM M HCIOJb30BaTh €ro i
BBIPAKECHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hayasla MaTEMaTUYECKOr0 aHaIM3a» HNPUCYTCTBYIOT TAKK€ OCHOBbI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOPBIE NMPH3BaHBl CPOPMUPOBATH HABBIKM IMOCTPOCHUS
MoJiesiell pealIbHbIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENIeN C ITOMOIIBIO anmnapaTa ainreopsl U
MaTEMaTUYECKOT0 aHajli3a M MHTEPHpPETAalud IOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIJICTEHBl B Ka&XIblH M3 PA3AEIOB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO
MCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1ad. [lpu peniennn peaabHbIX IPAKTHUECKUX 3a/1a4
yyaliyecss — pa3BUBAalOT  HAOIIOAATENILHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MPOOIIEMY.
JlesatenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PELICHUS MNPUKIATHBIX 337ay OpraHu3yercs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YHEBHOM INJ1AHE

B ydeOHOM miane Ha U3ydeHHE Kypca anreOpbl M Hauajdl MaTeMaTHUeCKOro aHaju3a Ha 6a30BOM
ypoBHE oTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 yaca B Hepenmo B 11 kitacce, Bcero 3a aBa
roja odyuyenus — 170 yacos.

COOEPXAHVE YYEBHOIO KYPCA
10 K/TACC

Uucna v BblYUCEHUA

Pammonansubie uncna. OOBIKHOBEHHBIC U JIECATHYHBIE JPOOU, MPOIIEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omnepanMd ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHus YMCIOBBIX BbIpakeHUH. [IpumeHeHune apoOell M MPOLEHTOB ISl pELeHUs
MPUKIIAIHBIX 33]1a4 U3 Pa3Iu4HbIX OTPACIEe 3HAaHUN U peanbHOU KU3HMU.

JeiicTBuTenpHble yKcha. PanyoHanbHBIE W HppalMOHANbHBIE uyucia. Apudmernueckue
orepanuu ¢ AeUCTBUTEIbHBIMU yuciaMu. [IpuOiamkEHHbIE BBIYMCIIEHUS, IPABUIa OKPYTJICHUS,
MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHUM.

Crenens ¢ nenbiM mnokazarenem. CtanmapTHas ¢opma 3amuch JACHCTBUTEIHHOTO YHKCTA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcH  JIEHCTBUTENBbHBIX YHCEN JJIS  pPEeIIeHUs
MPAKTUYECKHX 3a7[a4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JlefictBus c¢ apudmernueckumu
KOPHSIMH HaTypalbHON CTEIEHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCIIOBOTO apryMeHTa.

YpaBHeva N HEpaBEHCTBa

ToxxaecTBa 1 TOXKIECTBEHHbIE MPeoOpa3oBaHUs.

[IpeoOpa3oBanue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHYECKUE
bopMyIIBL.

VYpaBHeHne, KopeHb YypaBHEHHMs. HepaBeHCTBO, pelleHME HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUH U HEPABEHCTB.



Pewenne nppanioHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YpaBHEHUH.

[IpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEILIEHUIO MaTEMaTUYECKUX 3ajad W 3aJ1ad u3
pa3IMyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

DYHKUUM 1 rpativKn

dyHKu, crocoOsl 3ananus Gynakiuu. ['paduk pyHkiuu. Bzaumuo o6paTHbie GyHKITHN.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHu ¢pynkuuu. Hymu ¢ynkuun. [TpomexyTku
3HAKOIOCTOSHCTBA. UETHBIE 1 HEUETHDBIE (PYHKIIHH.

Crenennass QpyHKUIMS ¢ HATypalbHBIM M IEJNBIM TMOKaszareiem. E€ cBolicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0i CTETIICHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (YHKUIUI
YHUCJIOBOrO ApryMEHTA.

Ha4ana maTemaTnyeckoro aHannsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afjaHHsl  MOciefoBaTreabHOCTeH.  MOHOTOHHBIE
[0CJIEI0BATEIbHOCTH.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reoOMETpUYECKON IMPOrpeccuu.
®opmyna CIOXKHBIX IPOLEHTOB. Mcnonb30BaHME MPOrpeccuu ISl PELICHMsS peabHBIX 3aJad
IIPUKIIATHOTO XapaKTepa.

MHoXecTBa 1 norvka

MHoXxecTBO, omnepalnuu Haj MHOKecTBamH. [{uarpammsl Ditniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'0 anmapara JUisl OMMCaHUsl peallbHbIX IPOLIECCOB M SIBIICHHUM, IpPH
pelIeHNH 331249 U3 APYruX YIeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

MNMIAHNPYEMBIE PE3YJIbTATDI

OcBoenne yuyebHoro mpeamera «MaTemaTtukay JOJDKHO OOECHEYMBATh JOCTHIKEHHE Ha
YpOBHE cpenHero oO0mero oOpa30BaHHUS CJIEAYIOMMX JIMYHOCTHBIX, METalpEeAMETHBIX W
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB:

NIMYHOCTHDbIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IporpamMmbl ydeOHOro mnpeamera «MaremaTHKa»
XapaKTEepPU3YIOTCSA:

I'paxknaHcKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO TPAXKIAHCKOM TMO3MIMM OO0y4aromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCHUICKOr0 OOIIECTBA, MPEJICTaBICHHEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHHUH, Mpolenyp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, ONMPOCHI U Tp.), YMEHHEM B3aUMOJEIHCTBOBAaTh C COLHUAIBHBIMU HMHCTUTYTaMU B
COOTBETCTBUM C UX PYHKIMSIMH U Ha3HAYCHHEM.

ITaTproTHyecKoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaXKAaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOALIEMY POCCUHCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKCHHSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKOW IIKOJbI, K WCIOJIb30BAHUIO ITUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHHUSL:

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pOCCHIICKOro Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOrO MOBENCHHUS, CBI3aHHOIO C MPAKTHYECKUM NPUMEHEHUEM



JMOCTHIKEHUN HAYKH U JEATEIBHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B TMOCTPOCHUE
YCTOMYMBOTO OYAYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

JCTETHUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPaCCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHUYECKUM acCleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA.

®u3nyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
3I0pOBOTO U 0€30macHOro oOpa3a >KU3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas (u3nueckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-03I0POBHTEIHHON
JESTENIbHOCTBIO.

TpynoBoe BocMTaHue:

TOTOBHOCTBIO K TPYIly, OCO3HAHHWEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IMYHBIM
cdepam mpohecCHOHATEHON JIEATEILHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHbIC IIJIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
€caM000Opa30BaHUI0 Ha MPOTSHKEHUH BCEW JKM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PEIICHUH MTPAKTHIECKHX 3a7a9 MaTeMaTHUECKON HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

c()OPMUPOBAHHOCTBIO JKOJOTUYCCKOW KYJIBTYPHI, IMOHUMAHUEM BIJIMSHUAS COIMAILHO-
SKOHOMHMYECKUX TPOIECCOB Ha COCTOSHUE NPUPOJHOM W COLMAIBHOW Cpebl, OCO3HAHHWEM
ro0abHOTO  XapakKTepa OJKOJOTMYECKHMX  IpoOJieM; OpHEeHTalued Ha  NPHUMEHEHHE
MaTeMaTUYECKUX 3HAHUN Ui pelieHus 3a7ad B 00JIacTU OKpYXAloUlel cpelbl, MIIaHUPOBAHUS
MOCTYIIKOB ¥ OIEHKH WX BO3MOXHBIX ITOCIICICTBUHN JIJIsI OKPY>KAFOIIEH CPEIIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU W OOIIECTBEHHOHN MPAKTUKH, TOHUMaHHUEM MAaTeMaTHYeCKOW HAyKH Kak cepbl
YeIIOBEYCCKON JISATEIILHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU JUIS Pa3BUTHS [TUBUIU3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH U MaTeMaTUYECKOW KYyIbTypOWl KaK CpPEJCTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH IPOEKTHYIHD M HCCIEAOBATEIbCKYIO JEATEIbHOCTh
WHAWBUAYAIBLHO U B TPYIIIIE.

METAMNPEOMETHbBIE PE3Y/IbTATDI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHSI IPOTPaMMbl y4eOHOTO MpeameTa «MaTemMaTukay
XapakTepU3yIOTCS  OBJAJCHHEM  YHHUBEPCAIbHBIMU  HO3HABAMENbHOIMU  OCLICMEUAMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUGHbIMU
OelicmeusIMu.

1) Vhusepcanvhvle noznasamenvusle oeticmeust, obecnevusaiom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHaArOWUXcs (0C80eHUe Memo008 NO3HAHUS OKPYICAIowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008aMeNbCKUX onepayuti, ymeHuu pabomams ¢ ungopmayuetl).

ba3oBrle mornueckme AeMCTBHUS:

BBISIBIISATH U XapaKTEPHU30BaTh CYICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, TOHSATHIA,
OTHOIIECHUA MEXAy TOHATUAMH, (OPMYIHPOBATh ONPEACICHUS TOHITHH; YCTaHABJIMBAThH
CYIIIECTBEHHBIN MPU3HAK KITACCH(PHUKAIIMHA, OCHOBAHUS JIIsI 000OMICHHUS U CPaBHEHUS, KPUTEPUHU
IPOBOIUMOTO aHAJTH3a,;

BOCIIPHHUMATh, (OPMYJIHPOBaTh W MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, CTUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE,



BBISABIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYHns B (DaKkTax, JTaHHBIX,
HaONIONCHNAX W YTBEP)KACHUSX; MpeAjaraTb KpPUTEPHU Ui BBISABICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUH;
Jie7aTh  BBIBOJBI C HCIIOJIB30BAaHHEM 3aKOHOB JIOTHKH, MACAYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUECHUH 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEIBHO JOKA3aTEeNIbCTBA MATEMAaTUYECKHX YTBEPXKACHUU (TIpsMBbIE M OT
OPOTHBHOTO), BBICTPAUBaTh apryMEHTALMIO, TPHUBOJUTH MPUMEPHl U  KOHTPIPUMEPHI;
00O0CHOBBIBAaTh COOCTBEHHBIE CYX/ICHHS U BHIBOIBI;
BBIOMpATh CIOCOO pemieHus: y4eOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHMS,
BBIOMpPATh HANOOJIEE MOIXOAAIIHNHA C Y4ETOM CAMOCTOSATENIBHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble nucciaenoBaTenbCKIE ACHCTBHUS:
UCTIOJIB30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUN HMHCTPYMEHT IO3HAHUSA; (OPMYIHPOBATH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(dopMupOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIIUIO, MHEHUE,
IPOBOJUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEOBAHUE 110 YCTaHOBIICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SIBJICHHSA, MNPOIECCa, BBISIBICHHUIO 3aBHCHMOCTEH
MEX1y 00BEKTaMHU, SIBICHUSIMH, ITPOIIECCAMHU;
CaMOCTOSITENIbHO (OPMYIUPOBaTh OOOOIIEHMST W BBHIBOABI IO pE3yabTaTaM IPOBEAEHHOTO
HaOJIOICHNUS1, UCCIIEJOBAHHS, OLIEHUBATH JOCTOBEPHOCTH TOJIYYSHHBIX PE3YJbTaTOB, BBIBOJIOB U
000011IeHHI;
IPOTHO3UPOBATH BO3MOYKHOE PAa3BHTHE MPOILECCA, a TAKXKE BBIIBUIaTh HPEANOJIOKEHUSI O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmarueii:
BBIBJIATH JeUIMTE MHPOPMAIMH, AaHHBIX, HEOOXOAMMBIX JUIS OTBETAa Ha BONPOC W IS
peLIeHus 3a/1a4u;
BBIOMpaTh  WHQOpPMAmMIO W3 ~ WCTOYHMKOB  Pa3iIMYHBIX  THIOB,  aHAJM3UPOBATbH,
CHCTEMATH3MpPOBATh W HWHTEPIPETHPOBATh HMHOOPMAIMIO Pa3IUYHBIX BHAOB U (HOpM
Ipe/ICTaBICHNUS;
CTPYKTYpUPOBaTh WH(POPMALUIO, MPEICTABIATh €€ B pa3IMYHBIX (OpMax, HIUTFOCTPUPOBATH
rpaduyecku;
OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHbie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaom cQopmMuposaHHoCmb
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:
BOCTIPHHUMATH ¥ ()OPMYITHPOBATH CYXICHHUS B COOTBETCTBUH C YCIOBUSMH U TENISIMU OOIICHUS;
SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh MOJIy4YeHHBII pe3ybTar;
B Xoie OOCYXIEHHWs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, IMPOOIIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEH, HAlLlEJIEHHBbIE HAa MOWUCK PELICHHUsS; COMOCTABIATh CBOU
CYXJICHUS C CY)KACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IU4Ae U CXOICTBO
NO3HILIMI; B KOPPEKTHOU (hopme (popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PaXKEHMUS;
NPEICTaBIATh PE3yAbTaThl pEIICHHsS 3aJa4yd, OKCIEPUMEHTa, WCCIEOBAaHUs, TPOCKTa;
CaMOCTOSITENIFHO  BBIOMpaTh (GopMarT BHICTYIUICHHS C Y4€TOM 3agad  TpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHYECTBO:
NOHUMAaTh W WCIOJB30BaTh IPEHMYNIECTBA KOMAaHAHOW WM WHIMBHIYaJbHOH pabOTHI IpH
pelmieHMH y4eOHBIX 3a/a4; NPUHUMATh IeJIb COBMECTHOH JesTEIbHOCTH, IUIAHHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeAcsisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
MIPOILIECC U PE3YNIbTAT padOThI; 0000IIaTh MHEHHUSI HECKOJIBKUX JTOICH;



y4acTBOBaTh B TPYNIOBBIX Qopmax paboTel (00CyXaeHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» U HHBIE); BBIIOJIHATH CBOIK 4YacThb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUA C
JPYTUMH 4JI€HAMH KOMAaHJbl, OIICHMBAaTh KAdyeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hpopmuposanue Cmoici08bix
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanus:

COCTABJIATh IJIaH, AJTOPUTM pPELICHMs 3a7aud, BbIOMpPATh CIOCOO pElIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI PEIIEHUH ¢ y4€TOM HOBOM MH(pOpPMALIUU.

CaMOKOHTpOJIb:

BJIAJI€Th HABbIKAMU II03HABATEJILHOM pEe(IEKCHUM KaK OCO3HAHHUS COBEPLIAEMBIX IEHCTBHH U
MBICIIUTENIBHBIX ~ IPOLIECCOB, MX  PE3yJbTaTOB; BIaJeTh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U Pe3ybTaTa PEHICHNsI MAaTEMaTHYECKOW 3aJ1auu;

OpPEIBUIETh TPYIHOCTH, KOTOPblE MOI'YT BO3HUKHYTh IIpM pEIIEHUH 3aJaud, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEJIN U YCIOBUSAM, OOBSCHITh MPUUNHBI JOCTHKEHUS WU
HEJIOCTHXKEHUS  PE3YJbTAaTOB  JEATENbHOCTH, HAaXOOUTh  OWIMOKY, JaBaTb  OLIGHKY
IPUOOPETEHHOMY OIIBITY.

MNMPEAMETHbIE PE3YJIbTATbI

OcBoeHne yueOHOTrO Kypca «AnreOpa M Hayajga MaTeMaTHYECKOrO aHAIN3a» Ha YPOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO OOECTIeunBaTh JOCTHXKCHUE CIIETYIOMIUX MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJTACC

Uucna n BblUYUCIEHUA

OHepI/IpOBaTB MOHATHUAMU: PALUOHAIBHOC H I[eﬁCTBHTeHBHOC YHucCJIo, OOBIKHOBEHHAS U
JeCATUYHAS JPOOB, TPOLICHTHI.

BreinonHATh apI/ICI)MeTI/I‘{eCKI/Ie onepannuu C paguoOHAIIBHBIMU U HeﬁCTBHTeHLHBIMH
qucjiaMu.

BreinonHATh HpI/I6J'II/I>I(éHHLIe BBIUHUCIICHUS, HCIIOJIB3Yyd IIpaBUJiIa OKPYTJICHHA, OCIATh
IIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYMCIICHUI.

OHepI/IpOBaTB MOHATHUAMU: CTCIICHb C HCJBIM IMOKA3aTCIIEM; CTaHAapTHAasA (I)opMa 3aI1nucu
JNENCTBUTENLHOTO YHCiIa, KOPEHb HATypaJIbHOM CTENEHU; HMCIIOJb30BaTh MOAXOASIIYI0 (hopMy
3aI1mucu HeﬁCTBHTCHLHLIX YUCCI IJId PCIICHUS MMPAKTUYCCKUX 3alad U ITPCACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATHUAMH: CHHYC, KOCMHYC W TAaHI€HC NPOU3BOJIBHOTO  YIJa;
HCIIOJIB30BAaTh 3aIllMCh IIPOU3BOJIBHOI'O yTJIa YCPE3 06paTHBIC TPUTOHOMCTPUYICCKHUC (byHKI_[I/II/I.

YpaBHeHUSA 1 HepaBeHCTBA

OHCpI/IpOBaTL HNOHATUAMU: TOKACCTBO, YPABHCHHUEC, HCPABCHCTBO, ICJIOC, PAlIMOHAIILHOC,
HppauOHAJIbHOC YPAaBHCHHUE, HCPABCHCTBO, TPUTOHOMCTPUYCCKOC YPABHCHUC,

BoemonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX  BBIPAKEHUM W pemiaTth
TPUTOHOMETPUYCCKNEC YPAaBHCHUSA.

BrIimonaaTe Hp606paSOBaHI/ISI LEJIBIX, pAUOHAIBHBIX U HUPPAHOHAIIBHBIX BBIpa)KeHI/Iﬁ u
pe€miaTb OCHOBHBIC TUIIBI LEJIBIX, paAllMOHAJIBHBIX U UPPALMOHATIbHBIX ypaBHeHI/II\/'I H HCPABCHCTB.

HpI/IMeHﬂTL YpaBHCHHA U HCPABCHCTBA JIS1 PCIICHHUA MATCMATUYCCKUX 3ada4 U 3aJia4y U3
Pa3IMYHBIX 00J1acTel HAYKU U PEATbHON KU3HH.



MopnenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAKCHUS,
YpaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3aJayM, HCCIEAOBaTh IOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DYHKUMN 1 rpadivKm

OnepupoBath MOHATUSAMU: QYHKIUS, CIIOCOOBI 3a1aHus (DYHKIUU, 00IACTh OMpPEeIICHUs
1 MHOKECTBO 3HAa4eHUH (QyHKIINHU, Tpaduk GyHKIINH, B3aUMHO 00paTHbIE (PYyHKITUH.

OnepupoBaTh MOHATUSMHU: YETHOCTh H HEUYETHOCTh (DYHKIMH, HYIH (QYHKIIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs yPaBHEHUH.

Ctpouth ¥ yuTaTh Ipa@uKu JTUHEHHON (YHKIIMH, KBaJpaTUIHOW (PYHKIIUH, CTEHEHHOMN
(YHKINU C LENBIM [TOKa3aTeNEeM.

Hcnonws3oBath rpaduxu GyHKIUN AJI1 UCCIEIOBAaHUS IMPOLIECCOB M 3aBHUCUMOCTEH Mpu
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW XU3HU; BBIpAXKaTh (OpMyliaMu
3aBHCHUMOCTH MEXKy BETUYUHAMHU.

Ha4yana maTemaTnyeckoro aHannsa

OnepupoBaTh MOHSATHUSMH: TOCJIEIOBATEIILHOCTD, apuU(pMETHUECKas U TeoMeTpUyecKas
IIPOrPECCUHU.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBbIBaIOIIas TeOMETpUUYECKasi MPOrpeccus, cymma
0EeCKOHEUYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN M IPOrPECcCUil AJis pEIleHUsl pealibHbIX
3aJa4 MPUKJIAHOTO XapaKTepa.

MHoxecTBa 1 fIoruka

OnepupoBaTh MOHATHUSAMHI: MHOXECTBO, OTIE€PAIH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jijisl ONUCaHUs pealibHbIX MPOLECCOB
U SIBJICHU, IPU PEIICHUU 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSAMU: OINIPEEICHUE, TEOPEMA, CIEACTBHE, JOKA3aTENbCTBO.



TEMATWNYECKOE NMNJ1AHNPOBAHUE 10 KJTACC

KonnyectBo 4acoB

No HanmeHoBaHMe pa3fesioB 1 TeM nNporpaMmmbl KOHTpoanble GHEKTpOHHbIe (Ll,l/l(*)pOBbIE)
n/n Bcero ob6pasoBaTefibHble pecypcbl
paboTbl
1 MHOxecTBa PalMOHAIIBHBIX U JIEHCTBUTEIIBHBIX 14 1
yucell. PaniMoHanpHble ypaBHEHUS M HEPABEHCTBA
2 Oynaknuu 1 rpaduku. CTENeHb C HeJTbIM 6
IIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N—0i CTETICHN. 18 1
HppaumoHanbHble ypaBHEHUS U HEPABEHCTBA
4 ®opmyinsl TpuroHomerpun. Tpuronomerpuyeckue 29 1
YPaBHEHHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUN 5
6 HOBTOPGHI/IG, 00o0111eHue, cucTeMaTH3alus 3 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




NOYPOYHOE NMJTAHNPOBAHWE 10 K/TACC

No KonnyecTtso YyacoB
Jata ONeKTPOHHbIe LNGPOoBbIE
n/ | Tema ypoka KOoHTpobHbIe
Bcero n3yuyeHNss | obpasoBaTe/bHble PeCYpChl
n paboThbl
1 MHOK€eCTBO, ONepaly HaJl MHOKECTBaMU. 1 | Hexens https://resh.edu.ru/subject/lesson/6061/main/360
JHuarpammsl Diinepa—Benna 72/
Parmonanbueie yncia. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
0eCKOHEUHBIE TIEPUOUUECKUE IPOOH
Apudmernueckue onepauu ¢
3 palnuoHaJIbHBIMU YHCIIAMU, IPEOOPa30BaHU 1 2 Henens
YUCJIOBBIX BBIPAKEHUM
[Ipumenenue apobeii 1 NPOLEHTOB IS
4 pelieHUs MPUKIAIHBIX 337124 U3 Pa3IMYHbIX 1
OTpacieil 3HaHUU U pealbHOW KU3HU
[Ipumenenue apobeii u NPOLEHTOB IS
5  pelieHus MPHUKIAIHBIX 337a4 U3 Pa3IHuHbIX 1 3 Henens
OTpacieil 3HaHUW U pealbHOW KU3HU
6 JerictBurensHble yncaa. PanionanbHbie U 1
UppalMOHAJIbHBIE YKCIIa
7 Ava/I(bMeTI/IIIeCKI/Ie OIEPALNH C 1 4 Henens
JNEHUCTBUTEIbHBIMU YU CIIAMU
[TpubnuxEHHBIE BRIYUCIICHUS, TIPaBUIIa
8 | OKpyriieHus, MPUKHIKA U OI[CHKA 1
pe3yibTaTa BEIUUCICHUN
9 ToxnaecTBa U TOXKAECTBEHHbBIE 1 5 HeeNs
npeoOpazoBaHms
10 VYpaBHeHHE, KOPEHb ypaBHEHUS 1
11 | HepaBeHcTBO, pelIeHNEe HEPaBEHCTBA 1 6 Henens
12 | Metoa uHTEpBAIOB 1



https://resh.edu.ru/subject/lesson/6061/main/36072/
https://resh.edu.ru/subject/lesson/6061/main/36072/

Pemenue nensix u ApoOHO-paIIMOHATBHBIX

13 . 7 Henens
YpaBHEHUN U HEPABEHCTB
KoHTponbHas patota Nel no Teme
14 «MHOoXecTBa paunoHa/IbHbIX U
AEVICTBI/ITEI'IbeIX yucern. PaLLVIOHaJ'IbeIe
YPaBHEHNA N HEPABEHCTB»
OyHKIMS, CIOCOOBI 3aJaHUs KIIUH.
15 YHIIUT, A ymx 8 Hemens
B3aumHo obpaTHBIE HYHKITUN
I'paduk yakuun. O6MaCTh ONpeneICHUS 1
16 | mHOkecTBO 3HaueHu# ¢pyHkuu. Hymnu
¢dbyakun. [IpoMeXyTKH 3HAKOIIOCTOSTHCTBA
17 | Yérnsie u HeYETHBIC QYHKIIMA 9 Hemens
CreneHb C LIEJIBIM TOKA3aTEEM.
18 CrannaprHas popma 3anmcu
JEHUCTBUTEIBLHOTO YUCIIA
Hcnonp3oBanue noaxossien GopMbl
3aMUCH JICUCTBUTEIBHBIX YUCET IS
19 A A 10 Hemens
pelIeHus: MpakTUYECKHX 3a/1a4 U
MIPEACTaBICHUS JAaHHBIX
20 Crenennast GyHKIUS C HATYPATbHBIM U https://resh.edu.ru/subject/lesson/5540/start/
1esbIM nokaszaresneM. E€ cBoiicTBa u rpaguk
Apupmernuecknii KOpeHb HATYpaIbHOU .
21 pug p yp 11 Henens https://resh.edu.ru/subject/lesson/5498/start/
CTENIEHU
ApudmMeTnuecknii KOpeHb HaTypaabHON .
22 pug p M https://resh.edu.ru/subject/lesson/5498/start/
CTENEHU
CgoiicTBa apuPMETHIECKOTO KOPHS
23 R, b P 12 "Heneng
HaTypaJbHOM CTENEHU
24 CoiicTBa apu(hMeTUIECKOT0 KOPHS
HaTypaJbHOW CTENEHU
CgoiicTBa apuPMETHIECKOTO KOPHS
25 P ¢ p 13 Henmens
HaTypaJIbHOM CTENEHU
26 | JleiicTBus ¢ apupMeTHIECKUMU KOPHSIMH N— https://resh.edu.ru/subject/lesson/4729/start/



https://resh.edu.ru/subject/lesson/5540/start/
https://resh.edu.ru/subject/lesson/5498/start/
https://resh.edu.ru/subject/lesson/5498/start/
https://resh.edu.ru/subject/lesson/4729/start/

OU CTeleHu

JleiicTBus ¢ apuMETUUESCKIMU KOPHAMHU N—

https://resh.edu.ru/subject/lesson/4729/start/

27 N 14 venens
OH CTCIICHU

8 JlevicTBus ¢ apu()METHUIECKUMU KOPHIMH N— https://resh.edu.ru/subject/lesson/4729/start/
Ol CTereHn

29 JleiicTBus ¢ apu(pMETHUECKUMU KOPHIMH N— 15 Henens https://resh.edu.ru/subject/lesson/4729/start/
O#l CTEIEeHU A

30 JlevicTBus ¢ apu()METHUIECKUMHU KOPHIMH N— https://resh.edu.ru/subject/lesson/4729/start/
Ol CTerneHun

31 Pemenne nppanoHaNbHBIX YPABHEHUN U 16 Henens https://resh.edu.ru/subject/lesson/5569/start/
HEPaBEHCTB A

30 Pelrenue nppaliMoHanbHbIX YpaBHEHUN U https://resh.edu.ru/subject/lesson/5569/start/
HEPABEHCTB

33 Pemenne nppanoHaNbHBIX YPABHEHUN U 17 senens https://resh.edu.ru/subject/lesson/5569/start/
HEPaBEHCTB

34 Pelrenre nppalioHanbHbIX YpaBHEHUN U https://resh.edu.ru/subject/lesson/5569/start/
HEPaBEHCTB

35 Pemenne nppanoHaNbHBIX YPABHEHUN U 18 Henes https://resh.edu.ru/subject/lesson/5569/start/
HEPaBEHCTB

36  CoiicTBa u rpaduk KOpHs N-0if cTeneHn

37  CoiicTBa u rpaduk KOpHS N-0i CTETIEHN 19 Henens
KoHTposibHada pabota Ne2 o teme

38 «ApPNHMETUYECKMIA KOPEHb N—0MA
cTeneHun. ippaunoHasibHble ypaBHEHUSA U
HepaBeHCTBa»

39 gpldrl;{félioaCHHyc 1 TAHTeHe JHeToBoro 20 nenens https://resh.edu.ru/subject/lesson/6019/start/

40 (CHHYC, KOCHHYC M TAHICHC THCTIOBOTO https://resh.edu.ru/subject/lesson/6019/start/
apryMeHTa
ADKCHHYC. ADKKOCHHVC H ADKTAHICHE https://uchi.ru/teachers/groups/4816453/subjects/

41 p e, ap M p 21 nenmens 1/course_programs/10/lessons/62577

YHUCJIOBOT'O aprymMCcHTa

https://uchi.ru/teachers/groups/4816453/subjects/
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https://resh.edu.ru/subject/lesson/4729/start/
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https://resh.edu.ru/subject/lesson/4729/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/5569/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://resh.edu.ru/subject/lesson/6019/start/
https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/10/lessons/62577
https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/10/lessons/62577
https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/10/lessons/62578

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

1/course_programs/10/lessons/62578
https://uchi.ru/teachers/groups/4816453/subjects/
1/course_programs/10/lessons/62579

https://uchi.ru/teachers/groups/4816453/subjects/

42 1 1/course_programs/10?topic_id=689
YKCJIOBOTO apryMeHTa
TpuronomeTpudeckasi OKpy>KHOCTb, https://uchi.ru/teachers/groups/4816453/subjects/
43  ompeneneHue TPUTOHOMETPUUECKUX 1 22 Hepens 1/course_programs/10/lessons/11461
(GyHKIIUI YMCIOBOTO apryMeHTa
TpuronomeTpuueckas OKpy HOCTb, https://uchi.ru/teachers/groups/4816453/subjects/
44 | ompeneneHUE TPUTOHOMETPUUECKHUX 1 1/course_programs/10/lessons/11461
(GyYHKIMI YMCIOBOTO apryMeHTa
45  OCHOBHBIC TPUTOHOMETPHUSCKUE (HOPMYITBI 1 23 Henens https://resh.edu.ru/subject/lesson/3863/start/
46  OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYITBI 1 https://resh.edu.ru/subject/lesson/3863/start/
47  OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYITBI 1 24 Henens https://resh.edu.ru/subject/lesson/3863/start/
48  OCHOBHBIC TPUTOHOMETPHUSCKUE (HOPMYITBI 1 https://resh.edu.ru/subject/lesson/3863/start/
49 HpeoGpasovBaHHe TPUTOHOMETPUYECKUX 1 25 Henens https://resh.edu.ru/subject/lesson/4734/start/
BBIpaXKCHUI
50 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1 https://resh.edu.ru/subject/lesson/3489/start/
BBIPa)KCHU I
51 Hpeo6pa30vBaHHe TPUTOHOMETPUYECKUX 1 26 Henens https://resh.edu.ru/subject/lesson/3887/start/
BBIpOKCHUI
50 [IpeoOpa3oBanre TPUTOHOMETPUUECKUX 1 https://resh.edu.ru/subject/lesson/3490/main/
BBIPAKCHUI
[IpeoGDA30BAHIE TOHIOHOMETDIYCCKIX https://resh.edu.ru/subject/lesson/4324/start/1996
53 peobp N ™ p 1 27 Henens 18/
BBIpaXKEHUI
. https://resh.edu.ru/subject/lesson/6317/start/1996
54 | Pemenue TpUTOHOMETPUUECKUX ypaBHEHUI 1 81/
55 | Pemenune TpUrOHOMETPUUYECKUX YPABHEHHI 1 28 Henes https://resh.edu.ru/subject/lesson/4736/start/
56 @ PemeHne TPUTOHOMETPUIECKUX YPAaBHEHUI 1 https://resh.edu.ru/subject/lesson/4737/start/



https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/10/lessons/62579
https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/10/lessons/62579
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https://resh.edu.ru/subject/lesson/3863/start/
https://resh.edu.ru/subject/lesson/4734/start/
https://resh.edu.ru/subject/lesson/3489/start/
https://resh.edu.ru/subject/lesson/3887/start/
https://resh.edu.ru/subject/lesson/3490/main/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/
https://resh.edu.ru/subject/lesson/4737/start/

57 | PemieHue TpUrOHOMETPUUYECKUX YpaBHEHUM 1 29 Henens https://resh.edu.ru/subject/lesson/6314/start/
58 | PemieHue TpUrOHOMETPUUYECKUX YpaBHEHUMN 1 https://resh.edu.ru/subject/lesson/6314/start/
59 | PemieHue TpUrOHOMETPUUYECKUX YpaBHEHUIN 1 30 Hexmens https://resh.edu.ru/subject/lesson/6314/start/
KoHTposibHasa pabota Ne3 ro teme
60 «dDopmMy/bl TPUTOHOMETPUN. 1
TpPUroHOMETPUYECKME YPABHEHNSI»
IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS https://uchi.ru/teachers/groups/4816453/subjects/
61 mnocnenoBaTenbHOCTEH. MOHOTOHHBIE 1 31 nHenens 1/course_programs/9/lessons/8162
MOCJIeIOBATEIIBHOCTH
ApubMeTHIECKas M TeoMeTpHYecKas https://uchi.ru/teachers/groups/4816453/subjects/
nporpeccuu. Mcnons30BaHue IPOTrpeccuu Jfcourse_programs/9/lessons/8a37 )
62 1 https://uchi.ru/teachers/groups/4816453/subjects/
JULAL pCILICHHSA PCATIBHBIX 3a/1a1 NPUKIA/HOTO 1/course_programs/9/lessons/8839
XapakTepa
beckoHneyHO yObIBaromasi reoMeTpruIecKast https://uchi.ru/teachers/groups/4816453/subjects/
63  mporpeccusi. Cymma 0€CKOHEYHO 1 32 uenpens 1/course_programs/9/lessons/10157
yOBIBaroIIeil reOMETPUIECKON MPOTPECCHH
64 Dopmyia CII0KHBIX MPOLICHTOB 1
65 ®dopmyra CII0KHBIX MPOIIEHTOB 1 33 menens
O000111eH1E, CUCTEMATH3allMs 3HAHNAH 3a
66 @ Kypc aiareOpsl M Hayasl MaTeMaTHYECKOTO 1
ananu3a 10 kmacca
67 ToroBast KOHTPO/IbHasA paboTa 1 34 Hepens
O0001enue, cucTeMaTH3alus 3HaHUH 3a
68 | Kkypc anreOphl M HAYaJl MAaTEMATHIECKOTO 1
ananu3a 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/9/lessons/8837
https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/9/lessons/8839
https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/9/lessons/8839
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https://uchi.ru/teachers/groups/4816453/subjects/1/course_programs/9/lessons/10157

YYEBHO-METOANYECKOE OBECIEYEHUE
OBPASOBATEJIbHOI' O NMPOLIECCA

OBASATEJIbHbIE YYEBHbIE MATEPUVAJIbI /1A YYEHUKA

* Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHajau3a, TeOMETpHS.
Anre0Opa 1 Havana mareMmarndeckoro aHaimsa, 10-11 xmaccel/ Amumon IILA.,
Komsrun HO.M., Tkauea M.B. u gpyrue, AKIMOHEpHOE OOIIECTBO
«3narenbctBo «IIpocBerieHue»

METOONYHECKNME MATEPVAJIbI AJTA YUHUNTEA

AnreOpa u Hauvana aHanu3a. Metonuueckue pexkomenpanuu. 10-11 kacchr:
ydaeOH. mocobme s oOmeoOpa3oBar. opranuzanuil/H.E. ®&nopoa, M.B.
TkauéBa. — 3-¢ uzn. mepepad. — M.: [IpocBemenne. 2017. — 172 c.

LNPPOBbLIE OBPA3SOBATE/JIbHbLIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

Poccuiickas anekTpoHHas 1mkoja https://resh.edu.ru

Oo0pasoBaresbHbIi opTas Yuun.py https://uchi.ru/
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